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INJURIES TO MUSCItES AND JOINTS AND THEIR 
TREATMENT BY GRADUATED CONTRACTIONS.
I F 'j; R O D U C T I O F .
Remarkably little consideration has been given 
in the past, and unfortunately is still given, by the 
Medical Profession to what is perhaps the commonest of 
all injuries, viz:- "Sprains of Joints and Muscles", 
and this, in spite of the fact that even the most simple 
and uncomplicated sprain of a joint or muscle, fre­
quently, by wrong treatment or neglect gives rise to a 
an amount of crippling, out of all proportion to the 
apparent severity of the original injury.
It is difficult to understand why the Medical 
Profession has remained so blind to the serious conse­
quences of sprains, as it must surely be the lot of 
every medical practitioner in his daily work to see the. 
late results of this form of injury.
Yet no real action has been taken to advocate 
reform of treatment, or to devise some new method, ex­
cept by a few surgeons who have gone one step in the 
right direction by condemning the principle of placing
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injured joints at rest for long periods by splints, etc.
- a method of treatment which is often as much the 
'cause of permanent serious results as the injury itself.
Apparently, it has not been sufficiently realized 
that a joint, with its surrounding soft parts, is one 
of the most complicated structures in the body and 
that.it is liable to frequent injury with varying de­
grees of inflammation, as a direct consequence to the 
constant use to which it is subjected.
As a joint is composed of many structures, bones 
with cartilage covering the ends, synovial membrane , 
ligaments, muscles , tendons and. the loose connective 
tissue carrying blood vessels and nerves, all of which 
are necessary for the efficient action of the joint, 
the importance of inflammation which may attack and 
alter one or many of these structures, must be obvious. 
The method of treatment usually adopted for such a com­
plicated structure when injured is, in by far the ma­
jority of cases, to subject the part to rest, blister­
ing, hot or cold applications and all kinds of mechani­
cal supports. Massage, passive and active movements 
are much more in vogue than formerly, and mark a dis­
tinct advance, but all too frequently the good, effects 
that might accrue from massage, etc., are prevented, or 
materially limited by the results to the joint of rest
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usually advised for some time before commencing active 
treatment.
It is generally admitted that the results of 
these methods of treatment are very disappointing, yet 
no great effort has been made to improve upon them, 
probably because many cases do recover, at least parti-
¡ally, even in .spite of the treatment adopted. But many
.
cases of Sprain have in reality only partially recov­
ered, although they are looked upon as "recovered", 
because for some inexplicable reason it is frequently 
assumed that a joint once injured must remain weak for 
ever afterward.s, and because of this belief, many cases 
consider themselves "recovered.", although a certain 
amount of disability remains.
By far the most common result, however, is that 
for years afterwards a joint which has been injured re­
tains a general feeling of weakness and insecurity, end. 
it cannot be trusted, to obey the unconscious call of its 
owner with such certainty as was possible before the in­
jury, and, although the Patient ipav be able to use it 
quite well for ordinary purposes, he always feels con­
scious that he has a joint, a condition which v.ery seri­
ously limits the use of his limb for anything but simple 
and slow movements.
Impressed by these facts, I commenced the serious
study of injuries to joints and muscles and their seque­
la, and for the past nine years I have occupied myself 
in the treatment of such cases by a method which I have 
devised and called "Graduated Contraction."
. After treating many hundreds of cases of Sprains
of every degree I am in a position to state that this 
method: is, both for early and late cases, far superior 
in the completeness of its results, and much quicker in 
promoting recovery, than any method at present adopted.
In the present thesis, I shall describe this 
method of treatment, the special apparatus used, tech­
nique, the reasons for the results obtained, and the 
conclusions I have arrived at from so large an experi­
ence of such injuries.
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DESCRIPTION OP METHOD AND EPPECTS PRODUCED.
The Graduated Muscular Contractions are obtained 
by a specially designed electric coil, a full descrip­
tion of which appears at the end of this thesis.
At the outset I wish to strongly emphasize the 
fact that although the Graduated Muscular Contractions 
are produced by means of an electric current, no virtue 
or curative poiver whatever is claimed from the use of 
electricity per se. Electricity is merely a means to 
an end, and is made use of as the stimulus which prod­
uces the exact degree of muscular contraction aimed at, 
and it is solely as a result of this contraction and 
relaxation with all the attendant chemical and circula­
tory changes that the desired results are obtained. The 
operator is enabled to cause alternate painless contrac­
tion and relaxation of the injured muscle or group of 
muscles, and the type of contraction produced so closely 
simulates the physiological contraction of a muscle, 
that the result is Indistinguishable from a normal volun­
tary contraction.
The contraction produced is under the absolute 
control of the operator, and the rise and fall of the 
stimulus can be so accurately graduated that, starting
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from zero, it may be gradually increased to the maximum 
contraction which the muscle acted upon is capable of 
without damage, and the muscle then allowed to relax 
just as gradually, or if necessary it may be held in a 
state of contraction.
The contraction thus produced is in no way a
local spasm of part of the muscle as is produced by the
usual medical faradic coil, but is a wave contraction 
of the entire length of the muscle. A single muscle, 
or a whole group of muscles, may be contracted and re­
laxed in this way. A healthy group of muscles when
acted upon by such an apparatus can thus be made to con
tract and relax rhythmically, so as to cause painless 
reproduction of the movements of the joint upon which 
the particular group acts.
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EFFECTS OE GRADUATED CONTRACTION ON MUSCLES.
When a muscle is strained, it loses its tone and 
becomes relaxed, slack, and lengthened, and consequently 
it acts at a grea,t disadvantage and is unable to perform 
its function completely; the result of Graduated Con­
traction on a muscle in such a condition is that the 
muscle quickly regains its tone, and thus quickly recov­
ers its lost power to contract, and consequently its 
function returns. The physiological action due to mug - 
cular movement is reproduced, with the result that the 
relaxed muscle becomes contracted.and shortened, absorp- 
tion of effusion or blood clot is greatly promoted, cir­
culation to the part is directly stimulated, chemical 
changes take place in the muscles, and above all, adhe­
sions are prevented from forming owing to the movement
of the muscles not allowing the organization of the
‘
lymph to talce place between their surfaces; and if as’
in the later stages adhesions have formed, they may be 
gently but effectively torn apart by carefully contract­
ing the muscles separately. The breaking down of adhe­
sions by this method, does not cause so much after ef­
fect as is the case in forcible rupture by manipulations, 
consequently there is less pain, and this fact is very 
important as the absence of pain allows the patient to 
obtain voluntary movements much sooner.
The method so quickly redevelops wasted muscle 
that a joint which has become very weak for may be many 
months or even years, shows a great increase of power in 
a few days, and this is quickly followed by obvious in­
crease in the muscular tissue. This increase of power, 
which takes place much sooner than the increa.se in the 
muscular tissue, is due to the rapid recovery of the tone 
of the wasted muscle, and to the shortening of the 
muscle which allows it to act on the joint with greater
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advantage. Sucli increase of power is of supreme impor­
tance as it gives a sensation of security to the joint 
which encourages the patient to use the part in a bet­
ter manner, and thus the stimulation of the recovering 
muscles is kept up with beneficial effect.
Before discussing the particular cases which are 
suitable to treatment by Graduated Contraction it would, 
be as well to describe what happens to a muscle when 
strained, and the reasons of the many serious conse­
quences of such a condition.
The words "Strain" and "Sprain" are, as a rule, 
somewhat indiscrlmin'ately applied to any Injury of a 
muscle or a joint, so that I am in the habit of using 
the word "Strain" with reference to muscle alone, hnd 
the word "Sprain" as applicable to an injury of a joint 
where structures other than the muscles are affected.
As the result of a strain depends of necessity 
on the degree of violence which causes it, and depending 
on this, the effect may be injury of one or more of the 
component parts of a joint, it will perhaps be easier to 
describe the results of a slight and severe strain to 
the muscular part of a joint generally and l3,ter de­
scribe the effects of injury to the other structures.
A muscle when physiologically fit even when at 
rest, is in a state of slight contraction which is 
known as "muscle tone", and this tone allows a muscle 
to be in a state of preparedness to respond to any
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sudden stimulus, the resulting contraction being to 
cause movement or support of the joint upon which the 
muscle normally acts.
"When a muscle is strained this condition of 
tone is at once altered, and the muscle becomes re­
lamed and more or less inflamed. The immediate ef­
fect- of the relaxation is that the muscle becomes rela­
tively longer and so incapable of complete contraction. 
This causes impairment of the action of the joint, be­
cause the other muscles which control the movement of 
the joint act at a disadvantage as one of their number 
is thrown out of action.I .
The joint is thus affected in two ways:-
(1) By the original muscular strain putting the
muscle out of action, partially or wholly.
(2) By the excessive strain caused to the other
muscles due to their having to work at a 
disadvantage without their fellow.
The great importance of this condition of impair­
ment is, that if recovery does not take pla.ce soon, the 
joint becomes further crippled owing to muscular wast­
ing, the formation of adhesions and the laxity of the 
joint caused by the absence of the normal muscular tone.
The seriousness of this condition is due to the 
after effects, and it is no uncommon history to have 
months of disability and pain as the result of a simple
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strain, the late effects of which could have been pre­
vented by properly treating the condi tion from the 
first. Here it is as well to emphasize that the ad­
vice so commonly given to rest the part for this con­
dition const! ttxtes improper treatment, and much too 
frequently the more serious results follow such a 
simple injury owing to prolonged rest being advised.
The injured muscle is relaxed and has lost its 
physiological tone, and, as this relaxation and loss 
of tone is the chief, cause of its disability, the ob­
ject of any treatment should be to devise some method 
of causing the muscle to regain its tone and hence ijbs 
original length, so that it may again work on an equal­
ity with the other muscles of the joint. This result 
can to a certain extent be obtained by massage and 
passive movements, but the end can be achieved much 
more quickly and completely by this method of Graduated 
Contractions.
The great difference between massage and passive 
movements and the method of Graduated Contractions, is, 
that by the former two methods the beneficial results 
are secondary to the stimulation of the circulation pro 
mo ting absorption, whereas by the latter method the 
good results are due to the direct stimulation of the 
muscles causing them to. exercise their function viz; 
physiological contraction with all the nature- 1 changes
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dependent on such contraction,,and the mechanical ef­
fects due to the direct movement of the joint.
■When a joint - such as the wrist - is moved by 
passive movements in all its directions, the result 
cannot compare with that obtained "by moving the joint 
by Graduated Contraction of the muscles which function­
ate the joint, as in the latter case, the action of 
the muscles themselves is the direct cause of the joint 
movement, and this actual movement of the muscles and 
tendons prevents them from remaining in contact long 
enough for adhesions to form. Further by the contrac­
tion of a group of muscles the blood is squeezed out of 
the muscles at each contraction and passed into the 
venous system and arterial blood rushes into the muscle 
on relaxation, to be again forced onwards at the next 
contraction, this action being a powerful method of 
stimulating the circulation through the injured struc­
tures .
SEVERE STRAIN OF A MUSCLE OR GROUP OF MUSCLES.
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When a group of muscles is severely strained the 
actual condition produced Is a subcutaneous wound of 
more or less severity. The immediate result is that 
the patient, anxious to get relief from pain, places
the part in the position of greatest ease, and there­
fore when adhesions form the result is restriction of 
movement in the opposite direction. To effect repair 
of this subcutaneous wound coagulable lymph is poured 
out and this speedily becomes organised exactly as 
would happen in the repair of an aseptic wound. If a 
large amount of lymph Is poured out, and there be much 
extravasation of blood, the result of the organisation 
is that adhesions are formed, which are always very 
sensitive, so that they restrict the action of the part 
for two reasons, because of the pain caused by the 
stretching of the adhesions on any attempt at movement, 
and because of the union of the fibrous tissue to the 
neighbouring parts causing more or less fixation.
As the pain causes the patient in the first in­
stance to place the muscles in the position of greatest 
ease, the adhesions raay bind the tissue in a very irreg­
ular way, so that the muscles must act under a great 
disadvantage, and this condition Is one of the most 






In considering the results of violence on joints, 
it must tie remembered that one or more parts of the 
joint may suffer primarily or he the seat of serious 
hurt as the result of the changes concomitant to the 
original injury. Por example, the ligaments and cap­
sule may he Injured, causing secondary changes from 
effusion, extravasation of hlood, and inflammation in 
the synovial membrane and the loose cellular tissue sur­
rounding the joint, these changes leading to adhesions 
and matting together of important structures, thus caus­
ing serious limitation of the movements of the joint.
'When a joint is sprained the muscles round the joint 
are always injured to some extent from a slight strain 
to actual tearing, as the reason of the injury to the 
other structures of the joint is due to the fact that 
the muscles controlling it have been taken unawares, or 
are relaxed from fatigue or weakness due to some cause, 
such as unfitness, or wasting from some former injury.
It has been said of dislocations that it is only 
possible for them to take place when the muscles are un­
able to perform their function, from any cause, and this 
is even more true in the production of sprains of joints, 
as the injury to the other parts of the joint is the 
result of the violence having first overcome the muscles.
It Is for this reason that in all injuries to the 
joints, the surrounding muscle is primarily injured to 
a more or less degree.
In every case of sprain, no matter how slight, 
effusion and hemorrhage into the tissues always take 
place, and consequently the injury is not confined to 
the moment of the accident. The "blood pours out from 
the torn "blood vessels, and collects in the joint and 
the cellular tissue around it, the tension of which is 
the cause of the pain, and the stretching of the parts 
leaves the capsule and ligaments loose and flaccid 
after absorption has taken place, the result of which 
is that the joint remains loose and is left in a state 
in which it is liable to further injury from slight 
causes. When absorption does not take place, organi­
sation results and the parts become matted together, 
thus greatly limiting the movement of the joint, inter­
fering with the circulation and pressing on the nerves 
and so causing secondary changes in the various struc­
tures of more or less severity. Thus an injury to a 
joint although primarily affecting one structure - such 
as the capsule - frequently ultimately results in se­
rious secondary changes in any of the other structures.
The ligaments - which are frequently torn across 
as the result of violence - are chiefly concerned in 
limiting the movement of a joint in certain directions.
\
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and the integrity of a joint depends principally on the 
condition of fitness of the muscles which surround and 
act upon it, and not to any great extent on the degree 
of tightness of the ligaments which reinforce its cap­
sule.
A good example is that of the shoulder joint 
which is a joint capable of wide movements in all di­
rections, and in which the capsule is very loose and 
the muscles take the place of the ligaments and are the 
chief means of controlling and restraining the move­
ments .
This emphasizes the great advantage of using a 
method of treatment which acts directly on the muscles 
to encourage them to recover their muscle tone, and 
which, by stimulating them to contract, promotes the 
physiological changes resulting from muscular action.
As the knee joints is one of the commonest joint 
- probably second in frequency to the ankle - to re­
ceive injury, the degree of injury varying from a sligh' 
strain to acute synovitis or displaced semilunar carti­
lage, I think it well to here give a short description
Iof a common knee injury.
I have already pointed out the reasons that when 
a joint is sprained, the muscles are always affected and 
that, whatever structure is injured as the direct result 
of the violence producing the sprain, any other struc-
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ture may be damaged by secondary changes supervening.
The most commonly inuured structure is the soft 
vascular tissue which is contained in the spaces between 
the component parts of the joint, and this tissue may 
be badly crushed and bruised, resulting in extravasation 
of blood into the cellular tissue, tendon sheaths, or 
synovial cavity.
But whether the injury be slight or serious, the 
most important fact to bear in mind is that in all cases 
one of the chief results of injury to the joint is the 
loss of tone to the surrounding muscles and their conse­
quent slackening" and ultimate wasting. This state of 
affairs follows an injury such as a sprain, but it may 
also be the result of inflammation in a joint produced 
by any cause, i.e. when a joint is inflamed the muscles 
which actuate that joint, more particularly the exten­
sors,lose their tone, and become "slack", and rapidly 
waste. In the case of such a condition supervening on 
an injury to a knee joint, the weakness of the muscles 
causes the patient to feel shaky about the knee, and he 
soon begins to find difficulty in using the joint for 
the most ordinary movements, and this disability is in­
creased in proportion to the wasting of the muscles.
The immediate result of this slackness and weakness of 
the muscles is to allow the knee joint to become so
16.
a
loose that the upper articular surface, as the result 
of a sudden movement, actually slips laterally over the 
lower articular surface, particularly when the knee is 
slightly flexed. This slipping causes sudden pain, 
and if the synovial membrane becomes pinched, synovial 
effusion supervenes. Such a sudden slip may also cause 
displacement or fracture of a cartilage. As the result 
of the examination of a large number of knees which are 
in a condition as above described, I am firmly of opin­
ion that many such cases are diagnosed as displaced or} 
loose semilunar cartilage, all the symptoms of which 
are in reality due to this sudden slipping of the ar­
ticular surfaces and pinching of synovial membrane, 
and would be easily remedied by tightening up the j oin 1 
by causing the surrounding muscles to regain their 
tone.
If a normal joint has a severe stress applied to 
it, and the muscles are sufficiently strong and act 
quickly enough to overcome this stress, no damage is 
done beyond perhaps a slight strain to some muscular 
fibres which soon recover. If however, the muscles 
are unable to overcome the stress, either on account 
of insufficient strength or by being taken unawares, 
the result will be that the muscles are more severely 
strained causing rupture of their fibres, effusion of
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fluid, and hamorrhage. The synovial membrane may he 
badly damaged or a cartilage (as in the lenee) may be 
dislocated or fractured.
In the case of the knee the immediate result is 
that the muscles become so relaxed that the articular 
surfaces, instead of being held in close apposition by 
virtue of the tone of the surrounding muscles, become 
unduly separated, and, as the slackness of the joint in­
creases as the muscles waste, the joint is in a condi- 
tion to allow of dislocation of the semilunar cartilage 
by the slightest movement, if it has not already been 
displaced. It is on account of this increasing loose­
ness of the joint that repeated dislocation of the semi- 
lunar cartilage takes place, and if when a cartilage is 
displaced for the first time it is speedily reduced and 
the surrounding muscles brought back to perfect physiol­
ogical condition by Graduated Contractions, the result 
is considerable tightening of the joint and the disloca­
tion of the cartilage becomes difficult to produce again, 
and many cases which I have so treated have never re­
curred.
In addition to the results already described, a 
sprain may be complicated bj'- ligaments being torn across 
or from their attachment to the bone, or the bone itself 
may be broken off at the point of attachment of the
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ligament. Tendons may be actually displaced, and 
fractures and dislocations of small bones may result.
As it is obviously of the utmost importance that 
the extent of any injury should be accurately diagnosed 
if a successful issue is to be expected from any form 
of treatment, I cannot emphasize too strongly the impor­
tance of Radiography. I have been astounded at the 
large number of cases about which I have been consulted 
as the result of "sprains which have not recovered", 
and which on examination have proved to have been frac­
tures. The majority of such cases are so-called 
"sprained" ankles, and next in frequency is the wrist 
joint, followed by the shoulder joint. I am well 
aware that it is impracticable to X-ray all cases of 
injury, but I am frequently informed that the medical 
attendant advised that the X-ra,y examination was not 
necessary "because there was no fracture". It is pre­
cisely when that is the opinion that the X-rays should 
be utilised if possible, because if there be a fracture 
as is so often the case, the result of treatment when 
none is suspected may be and generally is disastrous.
While on the question of the use of X-rays, it 
may be as well to point out what apparently is not com­
monly known, and that is, that a fracture may be pres­
ent which is not visible to the eye when the part is
19.
examined "by the screen alone, but which is clearly 
visible when a negative of the part is taken.
Stereoscopic X-ray photography is of the utmost 
importance - and in fact is essential - in examining the 
carpus and tarsus for probable fractures or disloca­
tions which are by no means uncommon injuries. I have 
three cases on record of dislocation of the semilunar 
in the wrist, and several of fractures of tarsal and 
carpal bones, which were not diagnosed when examined by 
a non-stereoscopic negative. I have recently seen a 
case of injury to a wrist which was examined by the X- 
rays in the usual way and the diagnosis made that the 
styloid process of the ulna was fractured. Three months 
after the accident, I had the wrist stereoscopically 
X-rayed and it was then clearly seen that the scaphoid 
was fractured, and that all the bones of the carpus 
with the exception of the semilunar were displaced 
backwards.
EFFECTS OX I IT JURY TO A J0I1TT.
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I have attempted to shpw that when a joint be­
comes sprained, the injury takes place to the muscle 
in the first place and is produced by the great effort
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made by the muscles themselves in their endeavour to 
prevent the effect of stress applied to them injuring 
the joint, i.e. the muscles counteract the stress and 
if the stress is sufficiently powerful to overcome the 
action of the muscles, injury varying in degree takes 
place to the various structures of the joint. The 
result is that the muscles become strained so that the 
force applied to the other structures of the joint may 
primarily affect, by crushing or tearing, one or seve­
ral structures, such as the loose connective tissue, 
the synovial membrane, the capsule, th’e ligaments, 
bursa, cartilage, and even the bone. Even in slight 
injuries the soft vascular tissue which fills the 
spaces of all joints is frequently torn or pinched, 
and this, because of the later changes, is of the grav­
est importance. Hemorrhage takes place into this loose 
tissue, and collects in the various parts of the joint 
- in the tissue itself, synovial cavity, tendon sheaths, 
and between the contiguous tendons and muscles. When 
complete repair takes place, this extravasated blood is 
absorbed and little harm results, but if the absorption 
is not complete, organisation takes place and adhesions 
form in various parts, and the joint becomes seriously 
limited in action from the actual adhesions causing 
fixation and from the pain produced by stretching the 
adhesions on attempted movement. Owing to the pain,
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the injured joint is kept at rest in the position of 
greatest ease, and owing to the great relaxation of the 
strained muscles, the power of voluntary action is more 
or less lost, and the inability to move the joint be­
comes greater. Thus even when the pain becomes less, 
the joint is still greatly restricted in action, and 
contiguous structures gradually become more adherent to 
each other with disastrous results to the function of 
the joint.
I am convinced that adhesions form rapidly, and 
much more frequently than is generally believed in the 
various bursa, and that in consequence, although not 
greatly restricting the movement of the joint, a cert­
ain amount of stiffness and pain results because of the 
lost function of the burssa which is to diminish fric­
tion. Besides actual adhesions in the bursse, the 
walls of the sac become easily thickened, and the seat 
of constant pain and tenderness - a condition very fre­
quently met with in practice.
Repair.
In attacking the question of what method of 
treatment to adopt to aid recovery to an injured joint, 
it must be borne in mind that many of ’the symptoms of 
injury are the result of the efforts of ITature to coun­
teract the damage - swelling, heat, redness, etc. But
A
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unfortunately, although the conditions producing these 
symptoms are necessary for repair, they at the same time 
are the cause of severe damage to the function of the 
injured structure, If for any reason, absorption does 
not take place completely, or contiguous parts remain 
too long at rest so that adhesions form between their 
surfaces. Therefore the most ideal method of promoting 
reparative changes and lessening the chance of adhe­
sions is a method which will stimulate absorption and 
at the same time keep the parts on the move which are 
liable to become adherent to each other. This double 
action is precisely what is claimed for the method of 
Graduated Contraction. The tendons and joint surfaces 
are moved from a slight degree to a wide range of move­
ment at the will of the operator, with the result that 
the surfaces are not allowed to remain in contact with 
each other, and, by the alternate contraction and relax­
ation of the muscles, the circulation is greatly stimu­
lated, absorption thus being rapidly promoted. It may 
be definitely stated that in injuries to soft tissue^, 
the most important factors in determining recovery are 
the amount of bleeding produced and the rapidity with 
which absorption takes plaice.
'When the complexity and variety of structures 
which go to form a joint are considered, and the.changes 
resulting from the pouring out of blood and lymph .into
A
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these structures is realized, it is not difficult to 
recognise that the result of injury to a joint affects 
the various structures differently and in various de­
grees. After the straining of the muscles, the first 
structures to "become affected are the blood vessels, 
which, besides being torn, become greatly dilated, and, 
in consequence, a larger volume of blood at first flows 
through the injured area-, and reparative lymph pours 
out into the tissues. This condition gives rise to 
increase of temperature to the part. The lymph mixes 
with'blood which has escaped from vessels which have 
been torn, and consequently swelling varying in degree 
takes place from the accumulation of this fluid in the 
synovia- 1 cavity, bursa, tendon sheaths, muscles and 
the loose tissue which fills up the interstices between 
these structures. The amount of swelling of each 
structure is governed by the relative density of their 
textures. The chief result of all these changes is 
that the joint becomes painful, and this pain is in­
creased by movement.
This fact has probably been one of the determin­
ing factors in the adoption of Rest by splints, etc., 
as a common method of treatment of such injuries. I 
have heard it argued in defending the treatment by rest 
that the muscles which functionate the joint are
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reflexly relaxed and so partially lose their function - 
this being pointed out as Nature's method for causing 
rest to the part. In my opinion the cause of the 
muscular relaxation is direct injury to the muscles, 
and they are the first structures to suffer Injury be­
cause the stress which injures the other tissiies must 
first overcome the resistance of the muscles.
The treatment by Rest is only palliative, as i.t 
certainly relieves pain, but surely this is a small 
matter when the disastrous results which must follow 
are realized, - results which must be easily understood 
when the changes in the tissues which follow the injury 
are considered. By keeping such an injured part at 
rest, absorption is not sufficiently stimulated. The 
process of absorption is inclined to be less active, 
the various structures become stretched by the tension 
and so remain relaxed for a long time, and organisation 
takes place with the result that muscles and tendons 
become matted together, causing varying degrees of 
limitation of movement. The increased tension remains 
for a long time, and by compression of the blood ves­
sels causes a diminished flow of blood to the part, 
which still further slows the process of absorption, 
and this depletion of blood may possibly be to some 
extent responsible for such changes in the bones as
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traumatic osteoarthritis.+ Muscular wasting from dis­
use occurs and, as is frequently seen by radiography, 
rarification of the bones also supervenes. In spite 
of Rest, absorption may ultimately proceed, although 
slowly, and the flow of blood to the part gradually 
increases, but is again frequently hindered by tight 
bandaging which is so often advised in conjunction with 
Rest.
Even when a joint has been injured and no treat­
ment is adopted to aid recovery it is manifest that ac-
M-tive changes take place up to a certain point; but, 
chiefly because the part is kept at rest, owing to pain 
and muscular insufficiency and to the treatment so fre- 
quently advised, the complications above described re­
sult, and convalescence becomes delayed. The pain 
gradually decreases but the action of the joint becomes 
permanently interfered with from the organisation of 
the lymph in the injured tissues, and from muscular 
wasting. The thickened synovial membrane can be easily 
felt in a joint which has incompletely recovered, and 
the capsule and ligaments remain relaxed from the pro­
longed stretching, and consequently the joint becomes
+ The pressure also affects the nerves to the joint 
and this effect may also contribute to the bony 
changes.
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weak and insecure and in this condition is unable to 
withstand even slight stresses and so becomes easily 
sprained again from slight causes.
The degree of injury to a joint, must of neces­
sity govern the time necessary to repair, and a joint 
in which the ligaments, tendons, or muscles are torn, 
must require a longer time than is necessary when 
these complications do not arise; the time of recovery 
even under the most ideal method of treatment must also 
vary in individual cases. However, whatever the nor­
mal time of recovery is considered to he, if continued 
rest to the part he adopted as the mainstay of treat­
ment, this time will he greatly lengthened and complic­
ations promoted in every case, and more important still 
the gravest danger may result - viz. limitation of 
movement in the joint from the formation of adhesions.
It has frequently heen argued hy supporters of
x
the method of treatment of injured joints hy Rest that 
even severely injured joints do recover when so treated 
Undoubtedly in certain cases recovery does take place, 
hut the time required is excessive, and before complete 
recovery can he claimed, the unfortunate patient has to 
spend a long time in undergoing treatment to overcome 
the results of the Rest treatment, viz, breaking down 
of adhesions and re-development of wasted muscles.
27.
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COMPARI SOU BETWEEH TREATMENT BY GRADUATED 
C01TTRACTI01T ARD OTHER METHODS.
In making a comparison Between the treatment of 
sprains of joints by Graduated Contraction and other 
methods which are commonly employed, it is as well to 
discuss the effects to the injured structures resulting 
from these methods.
The treatments most commonly employed are, the 
application of Cold, Heat, Pressure, Massage and Pass­
ive movements.
Cold.
Cold acts by stimulating the blood vessels to 
contract and so tends to limit the bleeding and effusion 
By so doing the pressure on the joint structures is re­
duced and the amount of pain due to such pressure is 
relieved. The vitality of the part must in consequence 
be to some extent reduced, and In any case, it is ob­
vious that the value of this method, if valuable at all, 
is completely lost if not applied before the bleeding 
and effusion, which follows an injury almost immediately 
has taken place.
The action of cold is entirely mechanical, and
although the dilatation which follows the contraction 
of the blood vessels is said to have a beneficial effect 
on the injured structures, I claim that the effect must 
be very slight unless the increased amount of blood is 
encouraged to leave the part and not become stagnant 
which it tends to do, after cold applications.
Heat. *
Heat is applied to an injured joint also with 
the intention of limiting the amount of bleeding, on 
the well known principle that hot water tends to limit 
hemorrhage, if the temperature be sufficiently high.
I do not believe that this action does take place un­
less the heat comes in direct contact to the bleeding 
points, and it seems to me impossible that heat applied 
to the surface of a joint can have this action. Heat 
certainly ddes relieve pain but this action is probably 
reflex and not due to relief of pressure in the joint 
as in the case of cold. I believe the application of 
Heat acts beneficially by causing dilatation of the 
blcod vessels and so increasing the amount of blood to 
the part, and if this increased amount of blood were 
further encouraged by gentle massage to circulate 
through the injured structoires, the beneficial effect 




The application of pressure, if properly carried 
out controls hyperaamia and thereby tends to limit bleed­
ing and effusion, with the consequent relief of pain. 
This action like that of cold, is also entirely mechan­
ical.
Massage and Passive Movements.
By the application of skilled massage and pass­
ive movements, an injured joint is in my opinion being 
treated in a much more natural and scientific manner 
than b3̂  the application of cold, heat, or pressure, 
the value of which is chiefly the mechanical relief of 
pain. Massage, however, not only relieves pain mechan­
ically and reflexly, but also increases the flow of 
blood to the part, promotes absorption, and tends to 
prevent stagnation in the tissues. It is by prevent­
ing stagnation in the tissues although the flow of blood 
is increased, that massage mechanically relieves pain, 
because pressure is reduced and extravasated blood be­
comes broken up and dispersed. Passive movements are 
adopted with the object of not allowing contiguous 
parts to remain in apposition to each other, and so 
the lymph on their surfaces does not organise and cause 
these surfaces to become adherent.
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While admitting that cold, heat and pressure re­
lieve the pain of an injured joint, I do not agree with 
these methods of treatment, because I do not think re­
covery is properly aided by means which restrict the 
amount of effusion by limiting the amount of blood 
which flows to the part, or which increases the flow of 
blood to the part unless means be taken to prevent 
stagnation. In my opinion if injured joints were trea­
ted more frequently by means which increased the amount 
of blood to the part, but which at the same time aided 
removal of this blood, thus preventing stagnation, the 
results of treatment of such Injuries would be much 
better than they have been in the past, and complica­
tions such as stiff joints and wasted muscles would 
not supervene.
Although massage is far superior to cold, heat 
and pressure, because of the fact that the flow of 
blood is increased, with all its consequent results 
such as increased absorption, etc., I hope to show that 
the method of Graduated Contraction is just a,s su}jerior 
to massage.
In the treatment of a sprain of a joint by Grad­
uated Contraction, the joint is not directly treated, |
but the method is applied to the muscles which function­
ate the joint and the beneficial effect to the joint is
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due to the changes which result from it being made to 
perform its function in a natural manner, and without 
pain.
Take for example a severely sprained wrist joint. 
Nothing is done directly to the joint to prevent bleed­
ing or effusion, but as soon after the injury, Gradu­
ated Contraction of the flexors and extensors are pro­
duced, commencing by producing very slight contractions 
which have the effect of very slightly moving the joint 
in all directions, and, by the end of half an hour or 
so, the range of movements in all directions is in­
creased, and these movements are well borne by the 
patient. The result on the joint is that the circula­
tion through it is greatly increased, but is not allowed
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to stagnate, absorption takes place actively, pain is 
relieved, the tendons of all contiguous parts of the 
joint are kept moving, and the muscles of the fore-arm 
are prevented from losing their tone and so do not waste 
and lose their function. The increased flow of blood 
is produced by the blood being forced out of the muscles 
of the forearm by each contraction, fresh arterial 
blood then taking the place of this expressed blood at 
each relaxation, and at the same time the pressure of 
the blood at each succeeding contraction forces the 
circulation through the joint so that waste products 
quickly get removed into the general circulation.
When a joint has been injured, it would recover 
much more quickly if it could continue to reproduce 
its natural function, which is movement, so that all 
the vital changes resulting from exercise could be 
promoted, the most important being circulatory. But, 
on account of the various reasons already explained
an injured joint is unable to perform its function.
By Graduated Contractions, however, one is enabled to 
painlessly force the joint to perform its function in
a natural manner commencing gradually and working
slowly but surely to a maximum movement, and thereby 
all the beneficial circulatory changes are reproduced; 
obviously the sooner this process is commenced after 
the injury, the better, as thereby secondary results, 
such as adhesions and wasting of the muscles are pre­
vented.
The treatment is carried out without any aid 
from the patient who remains perfectly passive and 
endeavours to keep the part undergoing treatment abso­
lutely relaxed. (See Technique). The relief to the 
patient after treatment is frequently so marked that 
he quickly realises that he is again becoming conscious 
of returning voluntary power over the injured joint, 
and this feeling of power encourages him to make 
efforts to move the joint, which efforts are of further 
benefit in promoting the changes necessary to repair.
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When a joint is injured even when the injury is 
slight, a feeling of helplessness in the injured limb 
varying in degree and also varying in individuals, 
quickly supervenes. For various reasons a patient 
also becomes conscious of a joint when it is injured. 
These two sensations of helplessness and consciousness 
of the injured part are of the utmost importance, as 
they further contribute to the reasons why a patient 
will keep an injured part at rest. It is a common 
occurrence to find that a patient, who has had some 
injury to a joint which has recovered, or is well on 
the way to recovery, is, owing to these sensations, 
unable to functionate the limb properly, so that cer­
tain muscles are not stimulated to work, and they grad­
ually waste and the power to enervate them becomes dim­
inished. This feeling of consciousness and helpless­
ness of the injured part increases in degree when the 
part is rested, and I consider these sensations due 
chiefly to loss of tone in the muscles. By stimulat­
ing the muscles to perform their function, as in treat­
ment by Graduated Contraction, these sensations are 
rapidly lost, and the increased tone which quickly fol­
lows the stimulation, gives the patient a feeling of 
security, and he is thus encouraged to perform volun­
tary movements. The importance of this is evident
when it is remembered how frequently one sees injured 
joints which have completely recovered from the injury, 
except that some muscle or muscles are inefficient from 
wasting, and the loss of power to enervate them. In 
such cases the joint is being used wrongly by other 
muscles taking on the work of the Inefficient ones, 
and such a joint is frequently the seat of further in­
jury from slight causes, because the weak muscles, on 
any sudden emergency, are taken unawares.
Graduated Contractions, besides acting on the 
circulation, have also the important action of quickly 
restoring the patient's power to use the muscles, and 
in this way encouraging the synchronous action of the 
groups of muscles necessary to reproduce the normal 
movements of the joint, thus materially hastening re­
covery. Muscular wasting is prevented, and the move­
ment of the muscles causes more or less deep massage 
to the joint structures, and in this way further aids 
absorption and prevents adhesions. It might be sup­
posed that the movements caused by Graduated Contrac­
tions, and which I strongly advocate as soon after the
Injury as possible, might set up Inflammation in the
.
injured structures. After the experience of the treat­
ment by this method of some thousands of cases, I am 
able to state most emphatically that there is absolutely
it.
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no fear of inflammation supervening as the result of 
such treatment. In fact, in my opinion, the muscular 
contractions, by decreasing the tension from blood or 
other fluid collecting in the synovial spaces or sur­
rounding tissues, and so preventing stagnation, greatly 
reduces the possibility of inflammation.even in cases 
which from some constitutional condition, inflammation 
might be expected to result in a severely injured part.
The use of starch bandages and other supports 
should not be used for sprained joints, except under 
the most special circumstances, and if they have to be 
used for any reason, the muscles should be moved every 
day by Graduated Contractions, otherwise one or other 
of the complications due to rest of an injured joint 
will undoubtedly supervene.
An elastic bandage which is so often advised is 
perhaps the most pernicious form of support that could 
possibly be devised. It undoubtedly gives to a weak 
joint a feeling of comfort and support, and thus en­
ables a patient to use an injured joint when otherwise 
he would say he was unable to do so. The support is 
much more mental than actual, and the patient is thus 
encouraged to use the joint owing to the mental effect 
of feeling that it is compressed, but, because the 
muscles are supported, they shirk their work to a great 
extent and gradually become more relaxed and wasted.
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The nutri.ti.on of the muscles and tissues becomes inter-l 
fered with from the diminution of the blood supply from 
the compression, and the joint becomes weak and loose 
and even more insecure, .and a point is ultimately
I
reached, when the muscles become so relaxed and wasted, 
that no amount of voluntary exercise will stimulate 
them to recover to their original size, and such muscles 
must be mechanically stimulated before they will recover. 
The wearer at first becomes accustomed to the support 
and so is apprehensive without it, and a joint in this 
condition becomes easily subject to injury from very 
slight causes. Such a joint may become so loose that
even a sudden slight movement may result in sudden pain
and effusion from pinching of the synovial membrane or 
the soft tissues of the joint, which have become hyper­
trophied.
Muscles may waste to a very great degree from 
disuse and many other causes, and, they frequently reach 
such a degree of wasting, that no amount of voluntary 
exercise even combined with skilled massage, will pro­
duce complete redevelopment.
With a muscle or group of muscles in such a con»
dition, it is obvious that the joint, which such muscles
should normally functionate, is working at a great dis­
advantage. I do not think the seriousness of such a
37.
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(1)condition lias been sufficiently realized. Lane 
has pointed out that the form and structure of a joint 
remains normal only as long as the mode of transmission 
of a force through it remains normal, and any alteration 
in these lines of force transmission is follo?/-ed by 
changes in the joint structure; so that in fracture 
of a long bone when union is such that the axis does 
not correspond with the axis of the other, the mechanics 
of the joint formed by the ends of the bones are changed 
from the normal by the influence of this alteration in 
the lines of force. While this is true as the result 
of fracture, it is equally the result of wrong trans­
mission of lines of force through a joint resulting 
from limited or Improper use of a muscle or group of 
muscles. The importance of this is, that this wrong 
transmission of lines of force through a joint, causes 
undue pressure on parts of the opposing surfaces of the 
articular cartilage, so leading to serious and permanent 
joint damage.
(l) Lectures on "Treatment of Simple Fractures by 
operation", by Sir Arbuthnot Lane.
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DESCRIPTION OP COIL USED TO PRODUCE 
GRADUATED CONTRAC TIONS.
The Apparatus consists of two parts - the coil 
and the interrupter. The Coil is wound on the same 
principle as other faradic coils hut differs in two 
important points namely, that the voltage of the current 
obtained from the secondary varies between 12 and 15 
instead of being about 60, and the interrupter is en­
tirely separate from the coil.
The primary winding consists of three layers of 
No. 18 wire and is wound round a central core 4 " in size, 
Over this primary is wound seven layers of No. 32 wire,I
which forms the secondary winding, the current from 
which produces the painless muscular contractions. A 
crank may be so arranged as to allow the use of one 
layer of the primary alone or two or three in series, 
thus exhibiting a higher inductive effect, and therefore 
a higher voltage from the secondary if desired. One 
or two dry cells according to the output required act 
as the source of energy.
An iron core consisting of bundles of soft iron 
wires fits into the central core round which the primary 
and secondary wires are wound, and has sufficient play
in the core to allow of its "being moved easily in and 
out.
This iron core for ease of handling is placed 
about 2" above the base of the Coil.
The interrupter, which is a separate part of the 
coil, works on the Wagner hammer principle. A large 
piece of soft iron is attached to the end of a steel 
spring which touches a contact screw in the middle, 
and this piece of soft iron is poised on an arm, to 
which it is firmly fixed, above an electro-magnet. On 
closing the current the electro-magnet becomes magnetic 
and attracts the iron. This attraction draws the 
spring away from the contact screw and the current is 
consequently broken. The magnet, becoming demagnetised 
immediately the current is broken releases the iron, 
which by the pull of the steel spring, flies back and 
the same cycle of actions is repeated.
The wire leading from one of the terminals of 
the secondary winding is attached to a large flat elec­
trode, and another wire leading from the other secondary 
terminal is attached to a small round electrode. The 
variations of the current are produced by moving in- 
wards and outwards the soft iron core and by this means 
the degree of muscular contractions can be accurately 
controlled.
Careful construction of the interrupter is neces-
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-#> sary to avoid irregularities in working. If the latter 
should occur a painful sensation is at once produced 
instead of the otherwise painless muscular contractions, 
and the contractions become spasmodic and varying in 
degree. A condenser may be put across the poles and 
any irregular1 ty which takes place at the point of con­
tact is removed or considerably minimised.
The contractions produced in muscles by a skilled 
operator with the apparatus above described are pain­
less, and can be controlled so accurately that the 
muscle is forced to contract from the slightest degree 
to the maximum contraction of which it is capable.
The contraction produced is not in the nature of a local 
spasm of the muscle, such as is usually obtained from 
the ordinary faradic coil, but it is a wave length con­
traction .of the whole length of the muscle, exactly sim­
ulating a voluntary contraction. The control is so 
perfectly graduated, that it is possible when acting 
on the facial muscles to painlessly reproduce the ac­
tion of smiling, sneering, frowning, or winking, by 
stimulation of the groups of muscles which normally pro­
duce these expressions.
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I E C H I  I q U E .
The following description is that of the actual 
technique which I am in the habit of applying and which
has proved itself to be most efficient. It may, of
course, be varied to suit the requirements of an3'- par­
ticular circumstance or case.
The patient sits or lies on a couch 2 feet 6 
inches from the ground and the operator sits facing 
him on a chair on the left hand side of the couch with 
the table upon which is the coil conveniently situated 
in front of him.
One terminal, which conies from the secondary 
winding, is attached to the indifferent electrode, a 
plain tin or zinc plate 6 " x 4" covered with a soft 
"elephant's ear" sponge or several layers of lint 
soaked in warm water. This electrode is placed in any 
convenient part e.g. between the scapulae in treating 
the upper extremity, under the knee or in the lumbar 
region when treating the lower extremity. This elect­
rode should be firmly held in position by any means 
which ensures accurate contact to the surface to which 
it is applied.
The active electrode (which is also led from
the secondary winding), consisting of a small copper 
disc about one inch in diameter, is similarly covered 
and is firmly grasped in the cleft between the thumb 
and forefinger of the operator's left hand.
The operator uses his right hand to control the 
central core of the coil, the manipulations of which 
control the amount of stimulus.
The core controlled by the right hand must be 
fully withdrawn before the active electrode is placed 
in contact with the muscle, and when contact is made, 
there should be no contraction of the muscle with the 
core in this position, only a slight tingling sensation 
being felt. When the coll is set in motion, the left 
hand which holds the active electrode, grasps the 
muscle to be stimulated and presses the electrode on 
to it to make a firm contact. Then, with the right 
hand, the core is inserted and withdrawn at any desired 
rate, and the left hand is at once able to gauge the 
amount of contraction taking place in the stimulated 
muscle, With practice the operator becomes remarkably 
sensitive to the slightest variations in the stimulated 
muscles and consequently there 1 s no fear of causing 
pain or damage by over contraction. If a muscle be 
over contracted, immediate pain is caused and severe 
cramp may supervene some hours later. The part of
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the muscle which gives the hest stimulation varies 
slightly in different patients hut is readily deter­
mined in each case, when practice has made one- expert.
The amount of contraction is under such .per­
fect. control that from the very slightest movement it 
can he gradually increased to the maximal contraction 
of which the muscle is capable and as gradually re­
laxed to a state of rest again. The joint on which 
a group of muscles acts, is moved in just as gradual
a way, and the rate of succeeding contractions and the,!
degree of the contractions is entirely under the con­
trol of the operator, depending on the rate at which
! ■' he inserts and withdraws the core.
After considerable experience of handling 
muscles one becomes remarkably expert at interpreting 
the characteristic "feel" of muscles in various states 
of fitness - even a muscle which is in a state of 
slight, strain has a characteristic "feel" to the touch.
A muscle should not be contracted too often 
continuously, and experience teaches the left hand to 
accurately gauge when a muscle being acted upon is 
showing signs of excessive stimulation. Such a 
muscle should be left at rest for a few minutes while 
another group is being contracted, and then again con­
tracted, up to a point, without harm, so that it is 
always advisable to keep moving from one point to
A
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another during the time the treatment is "being applied
A point of great practical importance is the 
necessity of making the patient understand that it is 
essential that he should "be in a state of as complete 
relaxation as possible. It is surprising how the 
power of relaxing the muscles varies in different 
people, and the difficulty is obviously increased when 
a part is injured. It frequently requires consider­
able patience to coax a patient to re-lax the muscles, 
but it is a power soon acquired when confidence has 
been gained that the movements of the muscles do not 
cause.pain. No current sufficient to cause a con­
traction should be allowed to pass through a muscle if 
the muscle be voluntarily moved or is being held in a 
state of tension, otherwise pain may supervene later, 
or at the moment of contraction.
Muscles which have been overstimulated, or 
stimulated with the coil when in a state of voluntary 
contraction, become stiff end painful some hours later, 
although they may feel quite comfortable immediately 
after being treated.
The active electrode must not. be altered in 
position except when the core is fully withdrawn other­
wise a painful stimulus will be produced. It is 
obviously impossible to lay down hard and fast rules 
for the duration of treatment as this can only be
45.
determined “by the condition of the muscles in each 
particular case. In a general way it is advisable 
to treat the muscles once daily, each treatment last­
ing roughly from ten minutes to half an hour accord­
ing to: -
(1) The Pathological condition of the
muscles.
(2) The particular muscle or group affected 
a large group such as the quadriceps being more able 
to withstand prolonged treatment without showing signs 
of fatigue, than the interossei muscles of the hand




CASES SUITABLE EOR TREATMENT EY GRADUATED
CONTRACTIONS.
3.
It is difficult to classify scientifically 
cases which, are suitable for treatment by the method 
of Graduated Contraction but. they may be for con­
venience divided into three groups:
Class A. Injuries to muscles and joints 
which are seen within the first few days - before 
secondary results have supervened.
Class E. Injuries to muscles and joints
which are not seen until later - when secondary 
results have supervened.
Class C. Eractures.
As before stated, I have for convenience of 
description confined myself to the use of the word 
’’Strain" as applicable to a muscle, and "Sprain" as 
applicable to a joint.
CLASS A. Cases seen early.
Muscle Condition s.
1. Simple Strain. (Acute strain).




4. Effusion into joint from trauma. (Acute
Sprain ).
ClASS B . Cases seen late.
Muscle Conditions.
1. Chroni c st r ain.
2. Adhesions in muscles.
3. Muscular wasting from disuse
(splints etc.)
Joint Conditions.
4. Chronic effusion in joint from
trauma. (Chronic sprain).




1  * Simple Strain. _ _ (Acute).
By simple strain is meant an injury to a 
muscle by which it has been overstretched and has be­
come painful and slightly relaxed.
Such a muscle is painful au some point to 
pressure, may be slightly swelled, feels soft, and 
cannot be voluntarily contracted against resistance 
without pain. Some of the fibres of the muscle may 
be torn, and bleeding may take place to a more or less
degree, causing later discoloration of skin. Suck a 
condition may recover in a week or so without treat­
ment provided it is not rested, hut the muscle usually 
remains relaxed and does not contract in time with its 
fellows, so causing slight disability.
By the treatment of a muscle in such a con­
dition by Graduated Contraction, the tone of the muscle 
is quickly restored, absorption of blood is rapidly 
promoted, and the pain disappears and the muscle 
quickly regains its efficiency.
Bor examples see page 70 ¿Type I cases (a) (b)
(c) (d) (e).
2. An injury to a muscle which results in extensive 
haemorrhage producing a haematom a .
Such a condition quickly recovers by treatment 
by Graduated Contraction, because the power of absorp­
tion is so greatly increased, and the tone of the 
muscle is restored, so that adhesions and the loss of 
muscular condition which would rapidly supervene if 
the injured muscle be- kept at rest, are prevented.
Bor examples see p ci g » 7 ^ T ype 2 .cases (a.) (b)
3 . An in jury re suiting in t.h e structure being torn 
thus ciausing a subcutaneous wound.
Such a condition, if the injured part be 
allowed to rest, would without doubt result in more or
less limitation of movement from adhesions forming in 
the torn structures, and he the seat of pain and 
aching.
By treatment hy Graduated Contractions, absorp­
tion takes place rapidly, circulation to the part is 
greatly stimulated so that healing of torn surfaces is 
hastened, and the torn surfaces are not allowed to re­
main at rest in contact with each other, and in this 
way adhesions are prevented. There is no fear of in­
flammation taking place, and the muscles do not waste. 
Recovery is complete and rapid.
Bor examples see page 76,Type 3 cases (a}& (To)
4. An injury which results in immediate effusipr­
int o a .-joint. (Acute Sprain. )
When a joint receives an injury which results 
in effusion, the sooner the treatment hy Graduated 
Contractions is commenced the better. The effect is 
that the muscular contraction squeezes the hlood out 
of the muscles actuating the joint, and forces this 
hlood onwards to the joint, and fresh hlood flows in­
to the muscle at each relaxation to he forced onwards 
in its turn, hy the next contraction. Thus the 
muscles which themselves have been injured, are 
stimulated and the circulatory changes produced bjr the 
free flow of hlood to the part, hastens absorption, 
and prevents stagnation, and the consequent sequelae.
Bor example see page j% Type 4. Case (a)
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CLASS B . rases which are not seen until secondary 
changes have supervened.
1. Chronic Strain. Cases where a simple strain of 
a muscle has not recovered and the muscle 
remains disabled from loss of tone with 
consequent relaxation and wasting.
A muscle or group of muscles may he strained 
and for many reasons complete recovery does not take 
place. Partial recovery takes place, that is to sajr 
absorption is more or less complete and adhesions do 
net form, hut the muscle does not recover its tone and 
consequently remains relaxed. In this relaxed condi­
tion it is unable to perform its function, thus throw­
ing extra work on the other muscles, and wastingtakes 
place from disuse. This condition is frequently met 
with in cases of Rider's Strain, which is a very com­
mon injury amongst members of the hunting community, 
and is perhaps one of the most ideal types to treat hy 
Graduated Contractions, as complete recovery is assured 
in every case, in a very short time.
Por examples see page 79, Type, 1 cases (a)
(b)(c )(d)(e)(f)(g)
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2• Cases in which, adhesions form in the muscle6 bo 
causing limit at ion of the movement of the.
50
In such cases, when the muscle is severely 
strained haemorrhage takes place into the muscles and 
sutcutaneous tissue and when absorption does not take 
place completely, organisation results in the forma­
tion of adhesions. The limitation of movement re­
sults from the actual binding together of the subcutan 
eous structures and from the pain produced by stretch­
ing the adherent tissues on attempted movement. The 
muscle or a group of muscles so affected alv/ays waste 
The action of Graduated Contractions, besides 
acting in the manner already described, causes gradual 
breaking down of these adhesions, a process, which if 
carried out skilfully, hardly produces any pain, and 
when the muscles become freed they quickly re-develop 
and their efficiency is re-established.




3• Gases of Injury .bo a joint, such as the knee,
where t,raumatic syn ovi11 s has been present for 
a prol.onged period with the re stilting wast- 
ing _qf tlie Quadrioeps group of muscles.
Such cases are extremely common and are of
the greatest importance because owing to the weakness ■
of the group of muscles and the constant stretching
of the capsule from the ever present fluid, the joint
becomes loose, and in this flaccid condition it is
gradually less able to withstand the stresses to which
the knee is so constantly subjected, and thus is
frequently the seat of further injuries from slight
causes. The looseness of the joint allows so much 
%
mobility, that the constant irritation from this 
laxity encourages the production of effusion, and, 
further lays the joint open to more serious damage 
such as dislocation of one or other cartilage.
Probably, with a knee in such a slack condition cap­
able of some degree of hyperextension and lateral 
movement, the thickened synovial membrane, when a 
sudden movement takes place, is easily "pinched" thus 
producing sudden pain and further effusion.
By treating the wasted muscles by Graduated 
Contractions the re-development of the muscles takes 
place rapidly, circulatory changes are stimulated with 
the result that the fluid is absorbed and the joint
"becomes considerably tightened. As the movement of
the muscles functionates the joint, no doubt a form
of deep massage results, particularly under the
patellar ligament, and in this way absorption of fluid
is greatly aided, as it is remarkable how quickly long
present fluid disappears when the quadriceps group "be-
gin to recover their tone.
For example see page SB^Fype 3 cases(a) (h) (c)
(d) (e) (f) (g)
4. Injuries to _a joint which h ave resuited in material 
organic changes suchC^s fibrous ankylosis due 
to formaxion of cicatricial tissue in synovial 
membrane or periarticular tissue. _ In such
cases jwastjing of the muscles, particularly the
extensors of the joint, is usually well-marked.
Sometimes, by re-developing the muscles in a 
case of this type, the increased muscular power allows 
a gradually increasing amount of joint movement and so 
the patient is enabled to break down the adhesions by 
his own effort. It may, however, be necessary to 
break down the adhesions under an anaesthetic and com­
mence the treatment by Graduated Contractions at once, 
so as to hasten the process of absorption. The re­
sults obtained in this type of case are most satis­
factory.
For examples see pages 93,Type 4 cases (a)and(b-)
/fc
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5. Cases of Muscular Wasting from dlsuse.
Sucli cases recover rapidly when treated hy 
Graduated Contraction, as the contractions quickly 
cause re-development of the muscular tissue. Disuse 
may he the result of treatment hy splints or pro­
longed rest, or caused hy the wrong use, or non-use, 
of an injured muscle or group of muscles.
For examples see page 95Type 5 cases (a)(h)(c)
6 • Dislocations.
When a dislocation of a joint - such as the 
shoulder - has occurred the muscles are greatly 
stretched aid remain relaxed and week: for sometimes 
long periods, allowing the joint to he easily dis­
located again.
In such cases Graduated Contractions cause the 
muscles to recover their tone, and so very materially 
lessen the chance of re-dislocation, first, from the 
increased muscular power which results, and secondly 
hecause of the confidence which the patient fsels 
which allows him to use the limb in a more natural 
manner, the various groups of muscles thus acting more 
completely.
For examples see page 97 Type 6 cases (a)(h)(c)
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CLASS C . Fractures.
As fractures form an important group of the 
cases suit able to treatment by Graduated Contractions, 
it is a matter for regret that I am not able to incor­
porate in this work a complete account of the method 
of application and the results obtained. However, I 
propose to refer briefly to some of the main points, 
reserving a fuller description and discussion for a 
paper vdiich I hope to produce at a later date, as I 
cannot condider this thesis complete without some ref­
erence to such an important group of cases.
In cEsses of Fractures in which union has taken 
place, but in which the function of the part has not 
completely recovered on account of adhesion and wast­
ing, it must be obvious from what has been said, that 
Graduated Contractions offer a powerful means whereby 
the function may be quickly restored, in so far as the 
lost function is due to waiting and adhesions and not 
to any wrong position of the fractured bone. Such 
cases are suitable for treatment by Graduated Contract' 
ions in the same way as cases of adhesions and muscul­
ar wasting from any other cause.
In recent simple Fractures, however, the re­
sults already obtained by their treatment by Graduated 
Contraction have been most remarkable.
Most authorit ies, as shown by recent lit era-
ture, take a pessimistic view of the treatment of Frac 
tures, and the general, fact that strikes one on read­
ing the most recent works on Fractures, is, that the 
cause of the' seriousness of a Fracture is the after­
effect s. Even in cases of simple Fracture where it 
is possible "by skilful treatment to get firm union and 
perfect apposition of the fragments, the ultimate re­
sult is frequently a greatly limited action of the 
limb, as the result of adhesions and wasting of the 
muscles, a state of affairs which is in the main part 
due to the treatment adopted, the chief principle of 
which is immobilisation. The method of treatment 
advocated by Professor Lucas Championniere is a dis­
tinct advance on the older methods, and, in the hands 
of those who are skilled in carrying out this treat­
ment, gives results far in advance of the more usually 
adopted methods. It is undoubtedly a fact that after1 
a bone has been fractured it is seldom possible to 
get a true restitution of the form of the bone, and 
further it is not necessary for the restoration of 
the function of the limb. The "putting up" a Frac­
ture in splints, aims too much at restoring the form 
of the broken bone and too little at restoring the 
function of the limb - the function being lost chiefly 
as the results of this mistaken effort to restore the 
form via:- adhesions and muscular wasting.
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Various reasons have "been given to account for 
the oedema which quickly supervenes on a fracture and 
which may become very intense. iron ray experience oí 
the treatment of Fractures by Graduated Contractions,
I am convinced that it is chiefly due to interference 
with the circulatory system, the loss of pressure on 
the veins from the loss of muscular contraction possi­
bly retarding the removal of lymph from the tissues.
Mechanical obstruction to the venous return&
and haemorrhage into the tissues may also act as caus­
ative factors and it is also possible that the cause 
may be vaso-motor in origin.
"Whatever be the cause, the fact remains that 
oedema varying in degree takes place after fracture , 
and also ais the result of any injury to muscle, but, 
when not caused by a definite mechanical obstruction, 
quickly disappears when the muscles in the neighbour­
hood are stimulated to perform their function by 
Graduated Contractions.
The treatment should, be applied as soon after 
the occurrence of the fracture as possible, as the 
circulatory changes set up by the muscular contrac­
tions are so efficacious that the oedema never becomes* 
intense, and, owing to this increased circulatory 
effect, reparative changes are rapidly promoted. 
Another important effect is that when oedema of the
56 .
tissues following a fracture is in this manner not 
allowed to remain, the oedema which usually follows as 
the result of commencing to use the limb after repair 
of the bone has taken place, does not occur or only 
to a slight degree. It has been proved that atrophy 
of the bone as well as of the muscles, frequently, 
and probably always, follows prolonged rest and as 
this result is due to diminution of the blood supply, 
a means of treatment which so materially increases the 
amount of blood to the part, is obviously of great Us« 
in preventing such bony atrophy.
It is a well known fact that a bone which has 
a rich blood supply is repaired more rapidly than one 
in which the blood supply is poor, hence the importance 
of increasing the amount of blood circulating through 
a fractured bone.
In proof of this the upper end of a long bone 
such as the Humerus unites much more rapidly than the 
middle of the shaft, even although the cross-section 
of the upper end is greater than that of the shaft, 
for the' reason that the upper end has the advantage 
of greater vascularity; and a bone like the clavicle 
which also has a rich blood supply hardly ever fails 
to unite. The ribs which are rich in their blood 
supply and which it is impossible to completely immo-
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bilise, have never been known not to unite after frac 
ture.
I am able to show by X ray examination of a 
series of cases, (which I propose to publish at a 
later date), that the callus forms and ossifies much 
more rapidly when the fractured limb is treated by 
Graduated Contractions, than is usually the case when 
treated by immobilisation, and in this connection it, 
is interesting that even in cases of long standing 
non-union, the treatment by Graduated Contractions, 
is followed rapidly by active changes which lead to 
speedy and firm union. The movements produced be­
tween fehe fragments by the production of muscular con 
tractions should be very slight, and, as the degree 
of contractions is so completely under control, such 
slight movements are quite easily obtained.
The effect of such slight and carefully con- 
trolled movements is undoubtedly beneficial in promot­
ing the rapid formation of callus, and the result of 
operative interference in fractures has shown con­
clusively that even when a fractured part is absolute 
ly immobilised by plating, repair does not always 
produce callus of good quality or large in amount. 
That there need be no fear that the movements of the 
ends of the fractured bone can do harm if properly 
carried out, is certain, and results have proved that
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if, is equally certain that great "benefit results from 
such movement. Luc as-Champ ionni ere holds the view
that "movement is a fundamental and necessary con­
dition of the life and repair of hone while immobility 
is detrimental to the proper development of callus."
Although such slight movements may he con­
sidered to he beneficial, they can only he so, pro­
vided that the chief factor in repair of all fractures 
is present - i.e. s.ctive circulation. Granulation 
tissue which forms as the basis of true callus, is 
rapidly produced in a part where the blood supply is 
good, and this granulation tissue becomes further 
hyperaemic as the result of the slight movements at 
the fractured ends, and by the increased amount of 
the blood which is driven through the part by the 
pumping action of the contracting and relaxing muscles 
Provided that care is taken not to irritate this 
granulation tissue by excessive movements in the earUy 
stages, there is little fear that the granulation 
tissue will become excessive and so produce excessive 
formation of callus. This method of treatment by 
Graduated Contractions of the muscles in the neigh­
bourhood of a fractured bone, acts beneficially in the 
following manner:-
(1) The contractions, by moving the muscles 
cause slight movements at the broken ends of the bone,
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and these movements cause hyperaemia and increased 
production of granulation tissue.
(2) The rhythmic contraction of the muscles 
causes the blood to be forced through the injured part 
and so absorption of lymph and extravasated blood in 
the tissues is promoted, and the growth of callus is
p owerfully stimulated.
(3) The movements of the muscles prevent 
contiguous muscles and tendons from becoming adherent.
(4) The reproduction of the physiological 
action of the muscles prevents them becoming atrophied
for examples see p.99. Glass C cases (a) & (b)
6 0 .
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SUMMARY AHD CONCLUSI OHS.
After having spent nine years in specialising 
in the treatment of injuries to muscles and joints, by 
a method of treatment called Graduated Contractions, 
based on the principle of mechanically forcing the 
muscles and joints to perform their function although 
injured, I am in a position to state emphatically that 
such a method gives results far more complete and much 
more quickly than the older methods of treatment com­
monly adopted - such as Blistering, the application of 
Feat and Cold, Pressure, Rest, Massage and Passive 
Movements.
-
An experience of many thousands of cases has 
proved that injuries varying in degree are common to 
muscles and joints, and unless the injury be very 
severe, they are so frequently considered of little 
consequence in the early stage, that disastrous re­
sults occur. It does not seem to have been suf­
ficiently recognised by those who should be responsi­
ble for their treatment, that a joint is one of the 
most delicate and complicated structures of the body, 
and it is astonishing how little attention has been
/X
paid to the mechanical aspect of muscles and joints
is so far as such knowledge is essential to the in-'
telligent treatment of injuries to them.
Even when the injury is recognised as serious, 
it all too frequently happens, that the function of 
the injured part "becomes seriously and permanently in­
terfered with "by the still too prevalent advocacy of 
treatment "by "Rest to the Part", and this in spite of 
the amount of good work which has "been carried out by 
those who ijreach the doctrine of Massage ~ a treatment 
which represents a very encouraging advance on the 
older and less scientific methods.
Although it is generally admitted that the re­
sults of the usually adopted methods of treatment are 
bad, no effort seems to have been made to devise a 
better method, and thousands of patients have been 
condemned to a great deal of needless suffering and 
disability in consequence.
Partial recovery is a common result of the 
usual treatment, by Rest etc., and patients are fre­
quently encouraged by those responsible for this treat­
ment, to expect that a part once injured must always 
remain weak. It has frequently been my experience 
to see patients in this state of partial recovery, the 
reason of the weakness being due entirely to wasting 




In the apparatus which produces Graduated Con­
tractions of muscles, I have devised an instrument hy 
the aid of which, the operator is enabled to take con­
trol of the injured part, and thereby force, it to per­
form its function, be the part muscle 01* joint, from 
a gentle slight movement through the whole range of 
movements to a maximum, and this, if done properly, 
doss not produce pain and in no single instance has it 
set up inf1ammat ion.
The result of such reproduction of function 
is that circulatory and chemical changes take place 
from the increased blood supply, and absorption is 
thus rapidly promoted, the muscles quickly recover 
their tone, muscular wasting is prevented, or if 
present the muscles are quickly re-developed, adhesions 
are prevented from binding contiguous parts together 
because such parts are kept on the move, and if ad­
hesions be present, they can be gradually and almost 
painlessly broken dovm. Obviously the quickest re­
sults of treatment by Graduated Contraction are ob­
tained when the treatment is commenced as soon after 
the injury as possible, as in such a case, the usual 
secondary results such as adhesions, and wasting of 
muscles and oedema are prevented.
63.
f \
Injuries ranging in degree from a slight 
muscular strain to a very serious damage to muscles 
and joints are of common occurrence amongst members of 
the hunting community, and the great majority of my 
cases during the past nine years have "been drawn from 
this class. Thus I have had a fruitful source from 
which to obtain cases of injuries of every degree from 
slight strains to fractures, both in their early stale 
and in the later stages after ether treatments have 
been carried out, and the chief point I am able to 
emphasise as a result of this experience, is, that the 
sooner the treatment by Graduated Contraction is be­
gun the better the result from the point of view of 
completeness and rapidity of cure.
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"SUMMARY OR MAIN POINTS."
65.
The following is a summary of the main points 
of this thesis:-
With regard to Injuries to Muscles and Joints:
(1) All muscles when strained immediately 
lose their tone and this, Toy causing impairment of 
function, is important because of the effect on the 
muscle viz:- wasting.
(2) This effect on the muscle may be very 
serious because, if recovery does not take place, the 
muscle or group of muscles act wrongly or in a limited 
manner, end the result on the joint is that the trans­
mission of the lines of force through the joint is 
altered from the normal, and the structure of the ar­
ticular surfaces is thereby liable to undergo serious 
changes from unequal pressures.
(3) A joint, the muscles of which are wasted, 
is for mechanical reasons, frequently the seat of fur- 
ther injury of more or less degree, from slight causes.
(4) All joints, the muscles of which have 
been injured and in consequence wasted, have their
n
nutrition interfered with because of the deficient 
action of the wasted muscles in stimulating the flow 
of blood through them, and therefore the articular aur- 
faces are liable to undefgo structural impairment.
(5) The soft vascular tissue which fills up 
the interstices between the various structures which 
make up a joint, is peculiarly liable to injury from 
pressure, and the consequent changes are often liable 
to cause serious limitation of the function of the 
joint by the formation of adhesions.
(6) The power to voluntarily enervate a 
muscle is frequently lost as the result of a very
slight injury, and is always lost when the injury is
severe.
(7) A patient with an injured joint - even 
if the injury be slight, - has an unnatural feeling 
that he "has a joint", and this consciousness leads 
him to do his utmost to save it, and so the joint be­
comes weaker and the muscles are encouraged to waste.
(8) As the result of effusion and haemorrh­
age into the tissues, adhesions form very rapidly and 
when adhesions 'form in bursae, the result is pain and 
limitation of movement for long periods.
(9) The various changes such as heat, red­
ness and swelling are the result of Nature's efforts 
to repair the damage done, and although essential to
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recovery, the result of the production of these
«*symptoms may be seriotis if absorption is for any res- 
son delayed.
(10) The treatment by Rest is wrong because 
it encourages stasis, which in turn delays the process’ 
of repair, and promotes the formation of adhesions and 
wasting of the muscles.
WITH REGARD TO TREATMENT.
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1. The object of all treatment should be to 
increase the amount of blood to the part provided 
stagnation be prevented, and the injured part should 
be encouraged to perform its function.
2. The most ideal method is the treatment bjr 
Graduated Contract ions, and if begun within 48 hours 
after the injury no secondary results such as ad­
hesions and muscular wasting ever supervene.
3. Rest by immobilisation constitutes im­
proper treatment.
4. It may be necessary by not allowing 
voluntary movements to enforce rest to a severely 
danaged part, but the function of the part should be 
reproduced once daily by Graduated Contractions until 
voluntary movements are permitted.
5. The method of treatment by Massage and 
Passive Movements by Skilled operators is superior to 
the treatment by the application of Heat and Cold, 
Blistering, and Pressure but the treatment by the 
Grad.uat.ed Contraction method is infinitely superior to 
Massage and Passive Movements.
In the above Thesis, it has been my endeavour 
to attempt to discuss and. explain a new method of 
treatment for injuries to Muscles and Joints. The 
work has been full of difficulties and the chief one 
has been the fact that I have had to attempt to de­
scribe in words what would be a simple matter to ex­
plain intelligently by a practical demonstration.
To those who have read this thesis, I should 
esteem it a great favour were I allowed to give a 
demonstration of the actual working of the apparatus, 
as I feel convinced that such a demonstration would 
very quickly and effectively give a clearer under­
standing of a method of treatment 'which in my hands 
has given results in the treatment of injuries to 
muscles and joints far in advance of any other method 
of treatment in vogue at the present time.
A list comprising some 40 cases giving the 
history of injury, condition at the time of commencing 
treatment by Graduated Contractions and the results
68.
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obtained , is appended.
HOTE.
In writing the above thesis, I am greatly in­
debted to Sir Alfred Pearce Gould, Sir William Bennett, 
Sir Arbuthnot Lane, Dr. Wharton Hood, Dr. James B. 
Mennell, Mr. Mansell Moullin, Mr. Whiteloclce and 
Professor Luc as -Champ i onni er e for valuable assistance 
obtained from their various writings.
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EXAMPLES OE CASES TREATED BY GRADUATED COITTRACTIOHS
AND RESULTS.
The following short description of cases is an 
accurate account of cases taken from a large number 
which have been treated by me by the method of Gradu­
ated Contractions during the past nine years, the clas­
sification used being merely for convenience of des­
cription.
CLASS A .
Type 1. Simple Strain .
(a) Colonel S. Eirst seen Jan. 1S13. While 
riding seven days ago, felt something "give” at the 
back of his left thigh on attempting to save his horse 
from falling. Immediate pain was felt, but he was 
able to get home by riding very carefully. There was 
no discoloration but the pain continued and flexing or 
extending knee was painful. Was massaged and applied 
antiphlogistine. On examination seven days after in­
jury, the biceps muscle of left leg painful to pressure 
at junction of muscle and tendon and on attempted flex­
ion against resistance. The muscle felt soft and was 
obviously relaxed, and bicipita,l action was weak, and
YV
any determined action painful.
Treatment:- The muscle was treated "by Gradu­
ated Contractions on two consecutive days for twenty 
minutes each treatment. Approximately the muscle in 
these two treatments was contracted abo\it 3600 times, 
and the patient had no pain or deficient action on the 
second day and was able to ride etc. in perfect com­
fort.
P.S. First seen Fan. 1914.
Five days ago, while hunting, jumped over a 
hig fence with a big drop on the other side. On land­
ing, felt great pain in left leg high up in the fork. 
Pain fairly severe next day hut no sign of discolora­
tion. Attempted to ride on the 3rd day when injury 
was repeated at the first jump and the pain was more 
severe and more widespread . Still no discoloration.
On examination left adductor longus and sartor- 
ius felt soft and painful to touch. Pain on pressure 
over the attachment of adductor longus. Unable to 
adduct leg owing to pain and weakness of muscles.
Treatment:- Graduated Contractions applied seven 




(c) H.M. First seen July 1912.
Ivro days ago, while playing tennis felt some­
thing "snap11 in right calf and this was followed hy 
immediate pain and feeling of helplessness.
On examination, there was faint yellow stain in 
skin over sraall area of gastrocnemius, some fibres of 
which were stained. Slight pain on pressure.
Treatment:- Graduated Contractions for twenty 
minutes - one application. Complete recovery.
(d) M r . T . First seen Jan. 1912.
■While skating, felt sudden pain at hack of 
right thigh close to knee. Was unable to continue 
skating. Pain increased next day and leg felt stiff.
Examination: painful point above insertion of
biceps on pressure or attempted flexion against resist­
ance. Slight discoloration at lower part of muscle.
Treatment:- Graduated Contractions for twenty 
minutes for two days. Complete recovery.
(e) A.L. First seen Dec. 1912.
After getting out of motor, patient ran a few 
steps and felt something catch him in left calf as if 
he had been kicked. Five days ls,ter, when he consul­
ted me, pain could still be elicited by pressiire or
A  ■
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attempting to stand on toes, over the inner head of 
gastrocnemius. No discoloration.
Treatment;- Graduated Contractions applied 
twice for twenty minutes. Complete recovery.
An injury to a muscle which, results in extensive
baamorrhage producing haamatoma.
*
(a) M r . C . First seen July 1912.
Five weeks ago while playing tennis, felt a 
siidden pain in the front of left thigh and he believed 
the muscle had broken. Pain very severe and move­
ments such as extension or flexion of knee can only be 
performed very stiffly and with considerable pain.
Examination: Front of thigh very discoloured
and the Quadriceps group of muscles very slack and 
soft. Patella very movable from side to side owing 
to laxity of quadriceps. A hard lump felt in the 
belly of the recttis femoris which is painful to even 
slight pressure. Leg below knee somewhat cedematous.
Treatment:- Graduated Contractions applied five 
times for twenty minutes. By the fourth application 
the hard lump had disappeared and the greater part of 
the discoloration had cleared up, and the patient 
could use the limb with perfect comfort.
(b) Miss H . First seen Oct 1912.
Five days ago, while playing tennis, felt a 
peculiar pricking sensation in the calf of right leg. 
Calf felt tight and stiff and was painful to use. SaE?e 
evening, calf was very discoloured.
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Type 2.
On examination, five days after accident, calf 
was indurated and very discoloured down to ankle and 
œdematous. Hæmatoma in the gastrocnemius .
Treatment : - Graduated Contractions applied 
daily for 14 applications. Complete recovery.
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An Injury resulting .in the structure “being torn
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Type 3.
thus causing; a subcutaneous wound.
Mr. V . First seen Dec. 1911.
While hunting 12 days ago horse jumped side­
ways and patient felt severe pain on inner side of 
left thigh. Was unable to ride and rested leg for 
10 days and had massage. Still unable to ride.
Examination: All the skin on inner side of
thigh greatly discoloured. The left adductor longus 
soft and tender to touch. Adduction against resist­
ance very weak and painful to attempt. The muscular 
tissue of the adductor longus undoubtedly ruptured and 
probably the tissue of adductor magnus also on ac­
count of the severe deep-seated pain on pressure over 
addu c to r magnu s .
Treatment:- Graduated Contractions applied for
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twenty minutes on five consecutive days. Complete 
recovery. Patient able to hunt with perfect comfort 
after 5th treatment.
(b) Mr. S.J. First seen Dec. 1911.
While riding a few days ago, gripped very hard 
and strained muscle on inner side of right thigh.
Great pain at once, aggravated by walking, or attempt-
/ l
ing to grip, and quite unable to attempt to get on a 
horse. Extensive discoloration.
Examination : Inner side of right thigh dis-
coloured down to knee - a deep claret colour. Just 
"below the origin of adductor longus the tendon is 
greatly thickened and very painful on pressure. 
Adductor longus very relaxed.
Treatment: - Graduated Contractions carr.i ed out 
daily for 10 days. Complete recovery.
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An Injury which results in a large amount of 
effusion into a joint.
78.
Type 4.
(a) General A . First seen July 1913.
Two days ago, while getting out of a train, 
felt a slight pain in left knee. Played tennis that 
afternoon and on waking next morning knee, felt stiff 
and was swelled. Some lateral or twisting movements 
caused slight pain.
Examination: Knee joint distended with fluid
and quadriceps group of muscles very relaxed. Patella 
easily movable in all directions.
Treatment:- Graduated Contractions applied for 
twenty minutes to half-an-hour eight times. Complete 
recovery and able to play tennis at end of week.
CLASS B .




Chronic Strain: Cases where a simple strain of
a muscle has not recovered and the muscle remains dis­
abled from loss of tone with consequent relaxation and 
wasting.
This group comprises a large number of cases of 
a condition well known amongst the members of the hunt­
ing community as "Rider's Strain"; several examples 
of the various types are here given.
ilr. E . First seen Sept. 1913»
Five months ago while collecting a horse which 
stumbled, felt sudden severe pain in the right leg 
high up in the fork. On dismounting, leg was very 
stiff and painful on walking. Was unable to ride ow­
ing to pain, so rested for ten days, and had massage 
and liniments applied. Ho discoloration appeared.
At the present moment, although five months 
since time of accident, patient is unable to ride be­
cause of his inability to grip, and any great effort 
to do so causes pain. He is also not able to flex 
his thigh on his abdomen with, ease or comfort.
Examination: Sartorius and adductor longus are
"both soft to touch., and markedly wasted. On attemp­
ted adduction against resistance, pain is produced in 
the neighbourhood of the attachment of the adductor 
longus.
Treatment:- Graduated Contractions applied for 
twenty minutes for 15 days. Complete recovery.
Pain entirely disappeared by the end of first 
week and when the patient returned home on completion 
of treatment he was able to grip strongly and with no 
pain, and consequently could ride again with comfort.
It is interesting to note that the actual num­
ber of times the injured muscles in the above case 
were forced to contract during the treatment was ap­
proximately 27,000 (Twenty Seven Thousand).
(b) Mr. J . Pirst seen Jan*. 1912.
Three weeks ago horse slipped as he took off at 
a jump and patient was thrown forward but was not 
thrown off. In the great effort to hold on, he in­
jured left leg on inner side of thigh - great pain, 
felt sick and perspired freely. Is still unable to 
ride owing to pain and inability to grip. TTo dis­
coloration noted.
Examinat i o n Adductor longus soft and wasted, 
and a hard indurated lump in the tendon of origin which
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is painful on pressure.
Treatment:- Graduated Contractions applied 
seven times. Complete recovery.
(c) M r . G .C .0. First seen Nov. 1911.
Five weeks ago while riding strained right leg 
and felt immediate severe pain in inner side of right 
thigh. Unable to grip. ITo discoloration. Stiff­
ness on attempted movement very marked.
Examination: Right adductor longus wasted,
relaxed, and painful on attempted adduction or on 
effort to cross leg over the other. In this case, 
the wasting was very slight, and the inability to grip
t "V.
was almost entirely due to the relaxed state of the 
muscle.
Treatment: Graduated Contractions applied for
twenty minutes on two occasions, the muscle being con­
tracted about 4000 times, the effect being to consider­
ably tighten the relaxed muscle and so allow it to 
work synchronously with its fellows. Complete recov­
ery. Patient able to ride on second day.
(d) Captain P . First seen Dec. 1912.
14 days ago, while jumping felt sudden severe 
pain in left leg, inner side of thigh, high up. Rode 
on for a little, but pal# became very severe and 
patient was forced to .drive home. Discoloration ap-
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peared extending down the leg and in spite of rest add 
lotions and massage; the leg "became stiff and painful 
on movement.
Examination: Adductor longus relaxed, thick­
ened below tendon of origin, painful at this point to 
deep pressure and wasted.
Treatment:- Graduated Contractions applied for 
twenty minutes once daily for 8 days. Complete 
recovery.
(e) Miss G . first seen May 1912.
Two months ago fell from horse and had immedi­
ate pain in her back which increased in severity a few 
hours later. Pain chiefly on left side and greatly 
aggravated on movement. Rested for some days and 
lotions applied. Pain got gradually less, but any 
effort at violent exercise, such as tennis, or even 
sitting for long in one position, produces stiffness 
and continual aching. Unable to ride etc.
Examination: Left erector spinae muscle mark­
edly wasted and soft to touch. ITo pain on pressure.
Treatment:- Graduated Contractions applied daily 
for twenty'minutes for 20 days. Result: Complete
recovery. Patient now able to hunt and play tennis 
and never feels any discomfort.
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(f) Miss T. Pirst seen May 1913.
History of a fall 5 years ago but details in­
definite was supposed to have injured her back and was 
treated by spinal exercises. Ever since, patient has 
had a "weak back", and violent exercise or prolonged 
standing causes pain and a feeling of great tiredness 
which is so constant an occurrence that patient has to 
rest a great deal. Pain disappears on resting, par­
ticularly on lying down. Has had various treatments 
and consulted many authorities, many of whom have con­
sidered pain due to kidney trouble.
Examination : Right erector spina markedly was­
ted and soft.
Treatment:- Graduated Contractions applied once 
daily for 10 days and 8 times over period of 3 weeks - 
18 applications in all.
Result: Ho recurrence of pain even after se­
vere exertion.
(g) Miss P.B. Pirst seen May 4th 1911.
About 15 years ago horse ran into railings and 
fell and rolled over patient. Ho immediate effect 
beyond stiffness in back. Gradually patient became 
aware that severe exercise such as riding, or much 
standing produced pain in her back and this condition 




ride at all, and has to rest a great deal. Pour years 
ago, pain said to he due to a floating kidney which 
was operated upon, hut, although better for a time, 
probably due to the long rest, the condition is as bad 
as ever.
Examination: - Right erector spines very ineffi­
cient from wasting. Peels soft and doughy, and looks 
markedly smaller than left.
Treatment: - Erector spines treated by Graduated 
Contractions for twenty minutes daily for twenty-one 
days. Complete recovery. Patient now has no pain 
and rides, plays tennis, and rows.
These three cases of injury to the erector 
spinae muscle are examples of what is from my experi­
ence a very common injury, which produces a consider­
able amount of pain and disability and injury to the 
general health. The condition is not generally recog­
nised and the pain is frequently considered to be due 
to kidney condition.
84*
Cases in which, adhesions form in the muscles _s_o 
causing limitation of movement of the p art.
(a) M r . G .T . First seen May 1913.
Fell, while hunting, 6 weeks ago, and struck 
point of left shoulder. Immediate pain, swelling, 
and inability to move the arm. Became very discolored 
Was massaged daily. Very painful at the point of in­
sertion of deltoid tendon.
Examination:- Deltoid muscle very wasted and in­
durated. Is painful on deep pressure, particularly 
over point of insertion. Faint yellowish discolora-*r
tion still noticed. Triceps and biceps also wasted. 
Rotation of humerus complete and arm can be raised but 
not by patient's own efforts.
Treatment:- The wasted muscles were redeveloped 
by Graduated Contractions applied once daily for twenty 
minutes for 16 days. The adhesions in the deltoid 
muscle were gradually broken down and the normal action 




(b) Mr. B . Pirst seen July 1913.
Three weeks ago, while playing cricket, at the 
moment of commencing to run felt pain in calf of his 
left leg and thought some one had struck him. Strap­
ped leg with adhesive plaster and continued, to play, 
but could not run. Kept it strapped up for 14 days 
and used leg carefully, and on the 15th day tried to 
play cricket again, but was unable to do so on account 
of the pain. Leg was discoloured and painful on deep 
pressure.
Examination:- In the centre of gastrocnemius, 
there is a painful area, which feels hard, and on at­
tempting to dorsiflex the foot, becomes stretched and 
painful. Patient's efforts to rise on toes, produces 
similar pain. There are well marked adhesions in the 
gastrocnemius, due to the tearing of the fibres by the 
original strain, and the subsequent rest allowing the 
torn surfaces to heal in an irregular manner.
Treatment:- The adhesions were gradually broken 
down by the application of Graduated Contractions ap­
plied daily for twenty minutes, twenty-one times.
Result:- At the end of that time, patient was 
able to perform every movement of the foot and leg 
without pain, all discolouration had disappeared, and 
the muscle was not wasted.
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(c) M r . F . First seen Dec. 1912.
Acute sciatica of right leg five months ago. 
Acute pain now gone, "but great limitation of the move­
ments of the ankle and knee. Cannot extend the leg 
or dorsiflex the foot without causing pain which pa­
tient describes as a feeling that the muscles were 
being stretched.
Examination:- Muscles of thigh and leg wasted 
and smaller than those of the left leg, and on any 
attempt to extend leg at knee, the muscles at back of 
thigh feel overstretched and become painful. Dorsi- 
flexion at the ankle, produces similar symptoms in the 
calf.
Treatment : - The muscles were stimulated by 
Graduated Contractions and the adhesions gradually 
broken down and the muscles re-developed. After 
daily treatment of twenty minutes duration for 34 days, 
the patient had recovered complete and painless use of 
the leg and was able to walk and run with ease. The 
size of the leg recovered to the size of its fellow.
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Cases of injury to a joint, such as the knee,
where traumatic synovitis has been present for a pro­
longed period with resulting wasting of the Quadriceps 
group of muscles.
(a) Mr. W. Eirst seen Sept. 1911, age 61.
Twenty years ago sprained right knee at foot­
ball and has repeated the injury repeatedly ever since. 
Eive years ago had similar injury to left knee by slip­
ping and now both knees are a constant trouble and 
patient is only able to go about with the greatest 
care. Has given up ail games.
One or other knee gives way suddenly, swelling 
quickly supervenes, but there is little pain beyond a 
feeling of tightness in the muscles behind knee, and 
great stiffness.
Examination:- Some fluid in right knee and the 
quadriceps greatly wasted. Knee joint is loose and 
allows of considerable lateral movement. ITo pain 
over internal semilunar cartilage. left knee in 
similar condition but there is no fluid.
Treatment:- The quadriceps groups of both knees 
were treated by Graduated Contractions for full half 
hour daily - each group receiving approximately 15,000 
contractions at each application. The treatment was
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Type 3.
carried out 12 times, the total number of contractions 
thus approaching 18,000 for each group and the patient 
then returned home for 3 weeks and carried out exerci­
ses himself. At the end of that time, he reported 
that his knees felt remarkably strong and he has since 
had no synovitis or feeling of his knees giving way. 
Last report 1914.
(b) Mr. H.¥. First seen Jan. 1913. Age 19.
Said to have slipped left semilunar cartilage 
2-g- months ago. Was unable to straighten knee for 
5 or 6 days. Knee was greatly swelled,and painful
on any sudden movement. Leg feels very weak and gives
way easily.
Examination:- Left knee is considerably swelled, 
does not feel hot, and is not painful to touch at any
point. Quadriceps group considerably wasted and soft.
All movements of joint complete and painless. Knee 
joint is loose and allows of considerable lateral 
movement.
Treatment :- Quadriceps group treated daily for 
25 minutes by Graduated Contractions for 10 daĵ s. 
Approximate number of contractions 22,500.
Result:- quadriceps group recovered tone and 
firmness. Size nearly equal to other leg. Fluid 
disappeared entirely and patient able to play games 
with confidence.
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(c) M r . L.B.McO. first seen Jan. 1913.
Three weeks ago was kicked at foothall on left 
knee. Swelled next day and painful to bend. feels 
stiff after sitting.
Examinatlon:- fluid in joint, flexion incom­
plete and painful, quadriceps wasted.
Treatment:- Treated by Graduated Contractions 
for 12 days. Approximate number of contractions 
22,800.
Result:- fluid absorbed, muscles recovered and 
patient able to use leg as well as ever.
(d) Miss M . first seen Sept. 1911.
Three months ago, fell down stairs and injured 
left knee. Ho swelling until a week later, but knee 
felt weak and painful. Knee was never locked.
Swelling became severe and patient rested with 
a posterior splint for 3 weeks,
fluid disappeared as result, but on again walk­
ing, knee was very weak and easily gave way, and fluid 
returned in two days. Ho pain.
Examination: - fluid in joint and grea.t wasting 
of quadriceps muscles.
Treatment:- Graduated Contractions for 25 min­
utes daily, 26 applications. Approximate number of
90.
Result :- Fluid rapidly became absorbed, muscles 
redeveloped and patient able to do all movements of 
leg with, perfect confidence.
(e) Miss H.L. First seen April 1911.
Two months ago, twisted left knee vdiile skiing 
in Switzerland, and the knee swelled that evening.
Knee was not locked and pain not very severe, but stif 
ness was considerable. Rested with knee tightly ban­
daged for 12 days and had massage. How cannot do 
very much, as knee easily gives way, feels stiff, and 
frequently swells.
Examination;- Fluid in joint, wasted quadriceps 
with lateral movement of knee.
Treatment:- Graduated Contractions for 17 days. 
Approximate number of contractions 30,600.
Result:- Complete recovery.
(f) Mr. H.G. First seen Sept. 1912.
Had fluid in right knee two years ago which re­
covered after prolonged treatment at Bath. Recurred 
9 months ago, and been present ever since. Ho his­
tory of injury. Patient weighs over 19 stone. Knee 
gives way easily and patient nervous about coming 





Examination:- Knee Joint greatly distended with 
fluid. Quadriceps wasted. Ho painful point. Ex­
tension complete. Flexion incomplete on account of 
tension from fluid.
Treatment:- Graduated Contractions for twenty 
minutes daily for 13 days - approximate number of con­
tractions 26,000.
Resixlt: - Complete recovery. Patient saw me in 
Feb. 1914 and reported no recurrence.
(g) Capt-ain D . First seen June 1912.
One and half years ago injured right knee at 
football and was reported to have torn the ligaments. 
Knee has given trouble ever since. It feels weak, , 
frequently swells, aches after use, and feels stiff on 
rising in mornings.
Examination:- Knee cap very freely movable lat­
erally, quadriceps wasted of an inch and slight am­
ount of fluid.
Treatment:- Graduated Contractions for twenty 
minutes for 9 days.
Result:- Quadriceps increased in size and tone 
and knee has given no further trouble (1914).
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Injuries to a joint which have resulted in 
material organic changes such as fibrous ankylosis due 
to formation of cicatricial tissue in synovial mem­
brane or periarticular tissue. In such cases wasting 
of the muscles, particularly the extensors of the joint 
is usually well marked.
(a) Major L . First seen October 1911.
Twelve weeks ago, fell hunting, and was thrown 
against a stone wall, striking it violently with left 
shoulder. Right arm was amputated at shoulder during
S. African war. Great pain in shoulder and was un­
able to move shoulder joint. Shoulder swelled same 
night, and pain became acute. Arm was strapped to
side for 3 weeks and movements were commenced, and
pain again became severe.
Examination:- Great limitation of movements in 
all directions and considerable wasting of all muscles 
of shoulder girdle and arm. Ho rotation of head of 
humerus. Stereoscopic X-ray photo showed fracture of 
glenoid cavity at lower margin.
Treatment: - Adhesions broken down tinder an anaes­
thetic and Graduated Contractions begun two days later. 
Contractions continued daily for twenty minutes, 31 
treatments being given. Approximate number of con-
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Result : - Complete recovery of movements in all
directions. As this patient had only one arm the
importance of the result obtained is obvious
(b) M r . T . First seen October 1911.
Four months ago fell down stairs and injured 
right arm. Considerable pain in joint and swelling 
noticed that night. Pain extended down to elbow.
Pain gets less if arm kept still.
Examination:- Deltoid,Biceps and Triceps muscles 
wasted and feel soft and flabby. Movements in the 
shoulder joint restricted in all directions but par­
ticularly backward and rotation movements.
Treatment : - Adhesions broken down and treatment 
by Graduated Contractions begun next day, for twenty 
minutes each day for 23 days.
Result:- All wasted muscles re-developed and 





Cases of muscular wasting from disuse.
(a) Mrs S. First seen May 1913.
Aouut 5 years ago slipped cartilage in right knee 
and was laid up with splint for a month, on account of 
fluid in joint, and pain. During this period, did not 
walk at all. On beginning to walk, knee felt weak and 
insecure, giving way on slightest movement if great 
care not taken. Aches when tired.
Examination: no fluid, perfect extension and 
flexion, but excessive lateral movement. Patella very 
easily moved laterally. Quadriceps one inch smaller 
in girth than left.
Treatment: Treated daily for 25 minutes for 14 
days by Graduated Contractions.
Result: Complete disappearance of all symptoms 
and patient able to use leg as well as other.
Type 5.
(b) Mr. S.S. First seen December 1911.
Four years ago slipped cartilage of left knee. 
Rested for one month with splint and bandages. Knee 
has felt weak ever since and is painful after severe 
exercise such as shooting over rough ground. Is often 
stiff after sitting.
Examination: Patella freely movable in all 
directions and thigh i of an inch smaller in girth
A
above knee than right.
Treatment: Advised exercises with view of de­
veloping Quadriceps - this carried out for six weeks 
with little "benefit.
Patient returned and Graduated Contractions 
applied for 20 minutes daily for eight days.
Result: Complete recovery and no trouble with 
knee since (1914)
Mr G« First seen 1911.
Nine months ago injured left knee playing golf 
and after various treatments including prolonged rest, 
knee became so weak and loose that patient could only 
walk with a knee apparatus.
Examination: Knee loose and easily moveable 
laterally. Patella very slack and Quadriceps group of 
muscles weak and flabby, the girth of thigh above knee 
b e i n g o f  an inch less than fellow.
Treatment: Muscles treated 28 times for 25 min-|
utes by Graduated Contractions.
Result: Complete use of leg resulted and patient 




Mr A. P. First seen May 1908.
On December 26th 1907, had fall from horse re­
sulting in dislocation of left hip. Was reduced six 
hours later and the pain disappeared in a few days.
Was allowed up on crutches 3 weeks later, hut attempts 
at walking were a failure because of the weakness of 
the leg and feeling of insecurity at joint.
Examination: Girth of left thigh at 11 inches 
from head of fibiila one inch smaller than right, and at 
8 inches from head of fibula li- inches smaller than 
right.
Treatment: Graduated Contractions carried out 
daily for 20 minutes for 30 treatments.
Result: Complete recovery. One month after 
treatment girth at above two points was very slightly 
less than in right leg. Patient was able to take tin 
the Mastership of a pack of hounds and hunt four days 
a week in September 1908.
(b) Miss H. First seen November 1912.
Eighteen months ago dislocated right shoulder. 
Strapped up for 3 weeks and was stiff and weak after­
wards. Gradually got stronger but never felt very 




Strapped up for 6 days and now patient says it feels 
"too moveable" and thinks it slips when she uses it. 
Feels very weak and aches a great deal.
Examination: All muscles of shoulder girdle - 
particularly deltoid - are flabby and wasted.
Treatment: Graduated Contractions applied 8 times 
Patient seen 11 months after for another injury when 
she reported shoulder completely recovered and that she 
was able to play all games with comfort.
(c) Mrs G. First seen July 1912.
About 12 years ago first dislocated left 
shoulder as result of hunting accident. Since then 
shoulder has repeatedly been dislocated, sometimes from 
simple causes such as a sneeze which caused dislocation 
last week. Has.been "out" over 20 times. Moves arm 
always through a slight range.
Examination: All muscles of shoulder girdle very 
wasted, particularly Deltoid.
Treatment: Graduated Contractions applied daily 
for 25 minutes for 24 days. Approximate number of 
muscular contractions 65,000.
Result: Muscles recovered size and tone and arm 
capable of movements in all directions without feeling 




In the following examples of Fractures treated 
by Graduated Contractions, I am only giving two typical 
examples of fractures, in which treatment was begun 
almost immediately, i.e. before union had commenced.
In cases of Fractures seen at the later stages, the 
benefit from the treatment is due to the power of re­
developing wasted muscles and breaking down adhesions, 
examples of which have already been given, although not 
in connection with fractures.
(a) Master E. M . Age 16. First seen December 4th 191
Seven daj^s ago a fall in gymnasium caused frac* 
ture of lower end of radius and ulna with bad dis­
placement. Set at time and put in splints.
X ray photograph taken on December 4th (7 days after 
accident) showed the bones to be displaced forwards 
forming an angle at the fractured ends.
December 5th, fracture re-set under anaesthetic.
Two days later all the muscles of the forearm were 
carefully contracted without removing splint. It is 
possible to do this without moving fractured ends to 
any degree. On the third day treatment repeated with­
out splint and continued daily till Dec. 15th - 8 days 
On 9th day X ray photograph taken which showed a fair 
amount of healthy callus.
99.
December 17th splint permanently removed and on 
December 20th patient played golf. Pronation and 
supination complete and patient able to grip powerfully.
(b) Mr R. First seen September 15th,1913
Impacted fracture of surgical neck of humerus 
and fracture of great tuberosity produced by fall on 
September 13th. Great bruising of deltoid. X ray 
taken September 15th which confirmed diagnosis.
Treatment: Graduated Contractions applied daily 
commencing September 15th for 25 minutes, beginning 
with very slight contractions in all muscles of 
shoulder. Bruise gradually extended down forearm and 
disappeared by the 9th day.
On 5th day arm was carefully moved to a right angle 
with trunk.
On 12th day patient voluntarily moved arm to right 
angle.
On 29th day was able to play golf with full swing with­
out pain, and with perfect ease.
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